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Studies to develop e method to detect early evidence of radias-
tion damage during the perfod betweem April 1, 1965 through
September 30, 1965 provided the following data:

1. It was demonstrated that small doses of preten radiation given
over a local area of the liver induce a general increase in
DA synthesis in mesenchymal cells; this eccurs in the absemce
of any damage te liver cells, and under conditions of eur
studies represents the most sensitive mrophologic index to
radiation injury.

2. There is e quantitative relationship be:vm the disappearance
of colloidal carben and micreaggregated I albumin and the
degree of mesenchymal cell proliferation; this may permit use
of the phagocytic index to detect early radiation demage and

follow its ceurse.

Proton radiatien in doses of 2,000 to 11,500 rads was given over
the liver. A diameter of 15 mm of tissue in the right lebe of the liver
was irradiated. Four hours prier te killing, 1 microcurie per gram
weight of tritiated thymidine was given. DBA synthesis was evaluated by
auteradiographic and radiechemical techmiques. It was demonstrated that
a gemeralised increase in DNA synthesis eccurred in mesemchymal cells
and involved the noun-irradiated liver, kidmey, spleen, and intestines.
This finding was interpreted as indicating that local liver injury pri-
marily evokes a mesenchymal cell proliferation and that quantification ef
the phagocytic function eof the reticuloendothelisl system might be the

best method for detecting radiation injury.

Studies were undertaken te determine the relationship ef mesenchymal
cell proliferation to phagecytic activity. Liver injury was induced in
male adult Sprague Dewley rats with oral carbon tetrachloride (0.2 g per
100 gm). Disappearance rate of colloidal carbon, microaggregated I 1
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glbuomin and indocyanine greaen were evaluated in the splenectomized
intact animal. PYour hours before k{lling, 1 microcurie of tritiated
thymidine was given intraperitoneally. A sequential incrsase in phage-
cytic capacity, which parallieled incressed DMA synthesis, was demon-

strated.

Future Plens

Identical studies are now plammed ian which localized liver injury
vill be {nduced by proton radiation and the phagacyric iadex evaluated
end related to DNA synthesis patterns in mesenchymsl celils. These {(m-
vestigations will be simultaneously extended to man by (1) determining
the phagocytic {mxlex befere and during receipt of radiatien therspy;
{2) serial observaticns will be made of the phagocytic index in condi-
tions associated with generalized mesenchymal cell proliferation.




